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CLAIMS 


[Claim(s)] 

[Claim 1] The cathode structure which is characterized by providing the following and which applied a 
ferroelectricity emitter. A substrate A lower electrode layer formed on a substrate Catholyte which applied a 
ferroelectricity emitter formed on said lower electrode layer A drive electrode which controls an electron which is 
formed on said ferroelectricity catholyte, is formed on an up electrode layer which offers an electron emission field 
firom the ferroelectricity catholyte surface, and said electrode layer, and is emitted fi-om an electron emission field 
of said up electrode layer 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to a cathode-ray tube at the electron gun list 
which applied the cathode structure and this which applied the ferroelectricity emitter which is applied to the 
electron gun and cathode-ray tube which applied the cathode structure and this which applied the ferroelectricity 
emitter, especially uses a ferroelectricity emitter as a source of electron emission. 
[0002] 

description of the Prior Art] The cathode structure generally used for a cathode-ray tube emits an electron from 
cathode material like Ba oxide excited thermally. Such the cathode structure is equipped with the heat source for 
heating cathode material, for example, a filament, and is divided into a durect heat mold and a thermolysis mold by 
the heating method of the cathode material by the filament. 

[0003] In order for the thermoelectron emitted firom the electron gun to progress to a screen actively and to prevent 
deterioration of the cathode material by the ion bombardment, the interior of a cathode-ray tube must maintain the 
condition of a high vacuum, 

[0004] Generally, in the manufacture process of a cathode-ray tube, it passes through a series of manufacture 
processes, such as the so-called exhaust air production process and an aging production process, so that a 
thermoelectron may be smoothly emitted from cathode material. 

[0005] However, in the former, there was a trouble of cathode material deteriorating by the ion bombardment 
generated in process, in exhaust air and an aging production process taking considerable time amount. 
[0006] 

[Problem(s) to be Solved by the Invention] It is made in order that this invention may solve the above conventional 
troubles, and the purpose is in providing with a cathode-ray tube the electron gun list which applied the cathode 
structure and this to which deterioration of the cathode material by the ion bombardment applied few 
ferroelectricity emitters also under the condition of a low vacuum. 

[0007] Moreover, other purposes of this invention are easy to manufacture, and structure is offering the electron 
gun and cathode-ray tube which applied the cathode structure and this which applied the easy ferroelectricity 
emitter. 
[0008] 

[Means for Solving the Problem] In order to attain the aforementioned purpose, the cathode stracture by this 
invention A substrate, a lower electrode layer formed on said substrate, and ferroelectricity catholyte formed on said 
lower electrode layer, It is characterized by providing a drive electrode which controls an electron which is formed 
on said ferroelectricity catholyte, is formed on an up electrode layer which offers an electron emission field from 
the surface of ferroelectricity catholyte, and said electrode layer, and is emitted from an electron emission field of 
said up electrode layer. 

[0009] In order to attain said piirpose, moreover, an electron gim by this invention In an electron gun possessing a 
source of electron emission, an electrode group possessing an electrode of a large number which control and 
accelerate an electron from said source of electron emission, and said source of electron emission and a support 
means which supports and fixes said electrode group Ferroelectricity catholyte by which said source of electron 
emission is formed on a substrate, a lower electrode layer formed on a substrate, and said lower electrode layer. It is 
characterized by providing a drive electrode which controls an electron which is formed on said ferroelectricity 
catholyte, is formed on an up electrode layer which offers an electron emission field from the surface of 
ferroelectricity catholyte, and said electrode layer, and is emitted from an electron emission field of said up 
electrode layer. 

[0010] In order to attain said purpose, moreover, a cathode-ray tube by this invention In a cathode-ray tube 
possessing a source of electron emission, an electron gun possessing many electrodes, a fimnel possessing the neck 
section equipped with said electron gun, and a panel possessing a screen which realizes an image with an electron 
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beam from said electron gxm A lower electrode layer by which said source of electron emission is formed on a 
substrate and said substrate, Ferroelectricity catholyte formed on said lower electrode layer, and an up electrode 
layer which is formed on said ferroelectricity catholyte and offers an electron emission field from the surface of 
ferroelectricity catholyte. It is characterized by providing a drive electrode which controls an electron which is 
formed on said electrode layer and emitted from an electron emission field of said up electrode layer. 
[00 11] In said this invention, it is desirable to prepare said three electron emission fields and to acquire three 
electron beams for color picture implementation, and it is desirable to prepare a passage hole which an electron 
passes especially to said drive electrode. 

[0012] Moreover, as a material of said ferroelectricity cathode, it is PZT. Or it is desirable to apply any or 1 of 

PLZT(s). 

[0013] 

[Embodiment of the Invention] Hereafter, based on the drav^ng which attached this invention, it explains to details 
further. 

[0014] It is 120 when drawing 1 for explaining the fimdamental concept of the cathode structure of this invention is 
referred to. It is the ferroelectricity catholyte of the source of electron emission, and is 110. 130 It is a vertical 
electrode layer for exciting ferroelectricity catholyte. 

[0015] Lov^er electrode layer 1 10 Up electrode layer 130 When the high-pressure pulse of a sub-microsecond is 
impressed, it is the ferroelectricity catholyte 120. It comes to swdtch spontaneous polarization to the interior and the 
surface, and emission of a strong electron is caused. Here, an electron is emitted from the outcrop grade in which an 
up electrode is not formed. 

[0016] It is a substrate 100 when drawing 3 which shows the cross section of drawing 2 which shows the rough 
perspective diagram of the cathode structure by materialized this invention, and dravying 2 is referred to. Lower 
electrode layer 1 10 of the least significant [ surface ] The catholyte 120 which was formed and applied the 
ferroelectricity emitter on it, the up electrode layer 130, an insulating layer 140, and drive electrode layer 150 It is 
formed one by one. ^ 

[0017] The above cathode structures of structure have three electron emission fields so that it may be used for a 
color cathode-ray tube. Concretely, it is said up electrode layer 130. Lower electrode layer 110 One is prepared at a 
time, respectively and it is the ferroelectricity catholyte 120. The whole can be excited now. 

[0018] Said insulating layer 140 Upwards, they are three drive electrode layers 150. A fixed gap is separated and it 
is prepared, and each drive electrode layer 150 **** - through tube 151 for electron emission and control It is 
formed. Here, it is said each drive electrode layer 150. Each through tube 151 Said corresponding up electrode layer 
130 Since the micropore 131 for emission of a thermoelectron is formed in the part as shown in drawdng 4 , this is 
led, and an electron is said drive electrode layer 150. Through tube 151 It progresses. 

[0019] Said drive electrode layer 150 It determines whether emit reception and an electron for control signals, such 
as a picture signal, and the amoimt of electron emission is controlled. 

[0020] It sets to the cathode structure of this invention of this structure, and is said ferroelectricity catholyte 120. As 
a material, PZT well-known as the ferroelectric substance, PLZT, etc. are used. Moreover, said up electrode layer 
130 And lower electrode layer 1 10 As a material, high conductivity metals, such as aluminum, gold, and platinum, 
are used. 

[0021] moreover, the result of an experiment - said ferroelectricity catholyte 120 from - the driver voltage for 
making an electron emit - 100 When it had the low pulse potential below a bolt, it timied out that electron emission 
with it happens. [ there is Uttle leakage of current and stable ] Especially driver voltage is dependent on the material 
condition of ferroelectricity catholyte, for example, a crystal phase, thickness, etc. of a material. According to the 
experiment, it is the voltage of a driving pulse 100 In order to lower to below a bolt, it is the ferroelectricity 
catholyte 120 130,1 10, for example, the thickness of PLZT, i.e., a vertical electrode layer. It is necessary to set the 
gap of a between as 10 micrometers or leiss. 

[0022] Although it becomes lower as catholyte of driver voltage is thin, since the short circuit between vertical 
electrode layers will occur if it becomes about 1 micrometer or less, it must become 1 micrometers or more. 
Moreover, driver voltage is dependent also on the diameter of the through tube formed in electron emission area 
size, i.e., a drive electrode layer. According to the experiment, it is 300. After carrying out to below the micrometer, 
it is 100 gradually. Stable electron emission became possible in the condition below a bolt. 
[0023] The manufacture method of the cathode structure of this invention of the above structures is as follows. 
[0024] Substrate 100 which consists of glass ceramics as shown in drawing 5 After forming a golden paste in the 
surface in print processes first, only predetermined time is made to plasticity-ize, and it is the lower electrode layer 
110. It obtains. 

[0025] lower electrode layer 110 PZT pasted as shown in drawing 6 when completed or form PLZT by print 
processes by the thickness of 20 micrometers, and pass a plastic process again — ferroelectricity catholyte 120 It 
forms. 
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[0026] As shown in drawing 7 , it is said ferroelectricity catholyte 120. The laminating of the golden paste is turned 
in print processes up, plasticity of this is carried out, and it is the up electrode layer 130. It forms. Under the present 
circumstances, up electrode layer 130 Pattern 131, i.e., much micropores, as shown in drawing 4 It has. 
[0027] If an insulating layer 140 and the drive electrode layer 150 are formed using print processes as shown in 
^™gS , the desired cathode structure will be obtained. Here, it is said insulating layer 140. Drive electrode layer 
150 Said up electrode layer 130 Micropore 131 It has a corresponding through tube. 

[0028] Moreover, in order to manufacture the cathode structure by this invention, methods other than the print 
processes mentioned above can also be used. For example, after coating this 1 side with an electrode layer, molding 
of this is carried out with acrylic resin, and after polishing other sides by predetermined thickness, it is made to 
adhere to a substrate in formation of an electrode layer, after manufacturing a ferroelectricity sheet in the shape of 
bulk, in order to be also able to apply the sputtering method, a doctor blade method, etc. and to form ferroelectricity 
catholyte. 

[0029] Drawin g_9 shows the rough side structure of the electron grni of this mvention where the cathode structure of 
this invention was applied. 

[0030] This electron gun 900 The cathode structure 190 which had and mentioned the one main lens above, the 
control electrode Gl, the screen electrode G2, and focal electrode G3 and an accelerating electrode G4 are located 
in a line in order, and these are the glass beads 800. It is combined with one. 820 It is said glass bead 800 about the 
cathode structure of ********. It is a fixed piece for making it fix, and such a fixed piece can be changed into 
various gestalten. 

[0031] As mentioned above, the electron gun by this invention has the structure where the thermolysis mold 
cathode structure of the source of thermionic emission was exchanged by the cathode structure of this invention, in 
the structure of a single electron gun of having the single main lens. 

[0032] For drawing 10 , it is the drawing in which the cathode-ray tube by this invention possessing the electron 
gun of this invention mentioned above was shown roughly, it sets to the cathode-ray tube of the existing structure, 
and the electron gun of the conventional structure is the electron gun 900 of this invention. It has the structure taken 
and replaced. 

[0033] Overall structure is an electron gun 900. It is buih and is a deflecting yoke 320 to the periphery. Neck 310 
prepared Funnel 300 which it has It is a screen 410 to a medial surface. Formed panel 400 Cross coupling is carried 
out and one vacuum housing is constituted, screen 410 of said panel 400 fi-om - the location by which 
predetermined distance isolation was carried out — shadow mask 420 Inside shield 440 it prepares - having --**** 
- these - panel 400 Frame 430 currently fixed It is supported. 

[0034] Although it came to pass through the exhaust air for optimizing the cathode structxire, and an aging 
production process when the assembly of the cathode-ray tube of this invention which has the above structures was 
completed, in the case of the cathode-ray tube by this invention, exhaust air and an aging production process were 
completed within only 2 hours to taking about 4 hours in the case of the cathode-ray tube which applied the 
conventional cathode structure. Moreover, according to the experiment, the cathode structure was not spoiled even 
if it lowered the degree of vacuum at the time of exhaust air the single step grade firom the conventional cathode-ray 
tube, 
[0035] 

[Effect of the Invention] By applying ferroelectricity catholyte, exhaust air and an aging production process are 
simplified technically, therefore the cathode-ray tube by this invention serves as low cost. In order not to use a heat 
source like a filament moreover, the cost of components falls, and thermal deformation of the element which 
adjoined the cathode structure and this especially by the heat source can be controlled. Moreover, since the electron 
emission method is performed by the momentary pulse, emission of a thermoelectron is performed quickly. 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2 . * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] ^ 

[Drawing 1] Drawing having shown the cathode structure by this invention roughly. 

[Drawing 2] The perspective diagram having shown the catiiode structure by this invention roughly. 

[Drawing 3] The cross section of the cathode structxire by this invention shown in drawing 2 . 

Prawing 4] The up electrode of the cathode structure by this invention shown in drawing 2 is an expansion plan a 

part. 

[Drawing 5] Work process drav^ng of the cathode structure by this invention. 
[Drawing 6] Work process drawing of the cathode structure by this invention. 
[Drawing 7] Work process drav^ng of the cathode structure by this invention. 
[Drawing 8] Work process drawing of the cathode structure by this invention. 

[Drawing 9] The outline cross section having shown one example of the electron gun by this invention to which the 
cathode structure of this invention was applied. 

prawing 10] The outline cross section of the cathode-ray tube by this invention to which the electron gun of this 

invention was applied. 

[Description of Notations] 

100 Substrate 

110 Lower Electrode 

120 Ferroelectricity Catholyte 

130 Up Electrode 

131 Micropore 

1 40 Insulating Layer 

1 50 Drive Electrode Layer 

151 Through Tube 
190 Cathode Structure 
300 Funnel 

310 Neck 

320 Deflecting Yoke 

400 Panel 

410 Screen 

420 Shadow Mask 

430 Frame 

440 Inside Shield 

800 Glass Bead 

820 Fixed Piece 

900 Electron Gun 

Gl Control electrode 

G2 Screen electrode 

G3 Focal electrode 

G4 Accelerating electrode 
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